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AUTHORS: Ginzburg, V. 1.y Fayn, V. M.

TITLE: Theory of Ferro- and Antiferromagnetiam .

PERIODICAL: Zﬁurnal ekeperimental'noy 4 teoreticheskoy tiziki, 1960,
Vol. 39, Fo. 5(11), PP~ 1323-1338

TEXT: A simple approximate method 18 developed which permits determining
the magnetizatio tice or gublattice and also other quantities
of ferro- and an _ actically throughout the complete
temperature ran \ mensions and shape of the megnetic
system. By way i nt out the importance of the
magnetic methods 1in the inves e substances, polymers
and macromolecules. This paper concen jnation of the
anomalous magnetic properties of some nuclaic aci polymers.
The nature of these offects is still unclear, and even not
related ‘to the antiferromagnetism (as is assumed by the authors, of.Ref.Z),
an analysis of the properties of "polymer-type" ferro- and antiferro-
magnetics 18 still -of significance. The approximate method used to determine
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nd shape of the specimens

in relation to size a
mer chains, etc.) is tased on & sel

the spin wave theory using the usual model of

localized spind with exchange interaction. Although this model is faTr

from representing the real conditions the results obtained are egsentially
of general validity, that is, 1ndependent 0 d can be regarded
as semi—phenomenological. The problem is also examined as

what extent the assumption of small paT polymer cha

netic fluid" is valid. The magnetic properties of such & fiuid
s. V. TyablikoV, Pu Fu-cho,

the magnetic quentities
(small particles, films, poly
consistent generalization of

a “parameg

are studied. M. 1. KaganoV, ¥. K. Bogolyubov,

and L. A. Blyumenfel‘d are mentioned. There are 30 references: 9 soviet,

15 US, 2 German, and 4 British.

ASSOCIATION: Radiofizicheskiy institut Gor'kovskogo gosudarstvennogo
universitete (Institute of Radio Physics of the gor'kiy
State University

SUBMITTED: May 26, 1960
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AUTHORS: Ginzburg, V. s/053/6o/o7o/02/oo4/016
B006 /B0OOT

A

Lay Gurevich, A. V.

ORSSEIRES e O

PITLE: Nonlinear Phenomena in a Plaama?\vhich 1s Located in a Variable
Electromagnetic Field ?\
PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol 70, Nr 2, PP 201-246 (USSR)
ABSTRACT: The present paper ig the first part of a very detailed survey
in an ionized gas. This

of the theory of nonlinear phenomena
article will bve published simultaneously in the periodical

wportschritte der Physik" of Eastern Germanys. The nonlineari-
ties occurring partly because of the relatively great electron
free path and partly because of the considerable difference
between electron mass and atomic- and molecular masses already
at comparatively 1ow field strengths (e.go if the polarization
and the conduction current are not proportional to the field E,
the propagation of electromagnetic waves must be described by

a nonlinear theory, as the superposition principle, for example,
no longer nolds), are systematically dealt with with reference
to voluminous publications. In the first two paragraphs of the
present article, the irfluence exerted by & homogeneous electric

field
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Nonlinear Phenomena in a Plasma fWhich Is Located s/053/6o/070/02/oo4/o16

in @ Veriable Electromagnetic Field B0O06,/B00T
E s Eoe“t upon a non-relativistic and non-degenerate (classi~

cal) plasma which may be %pcated in a homogeneous and constant
(external)magnetic field H  is investigated. Macroscopic

(hydrodynamic) motions in the plasma are not dealt with. The
influence of the field upon the plasma in this case leads to
a change in the velocity-distribution function of thg plasma
electrons, which is set up as a function of W, Eo’ HO and

of the plasma parameterss The distribution function of the
heavy particles may in this case be considered to be a Maxwell
temperature function, which is justifiable in the steady case
under investigation. If the glectron velocity distribdution is
known, their kinetic energy (their temperature T ) and the
total current density y may be determined. In Cweak fields

elecE?on temperature is egpal to that of the heavy particles,
and jtis proportional to E. Paragraph 1 deals with the elemen-

tary theory of the plasma in a homogeneous electric field
(electron current; dielectric constant and plasma conductivity;

Card 2/4 electron temperature). In paragraph 2 the kinetic theory of a
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r Phenomena in a Plasma Which Is Located

Nonlinea
jectromagnetic Field

in & variable E

eneous electric field, i.e. the description

by means of distribution functions f(v,r,t)
jdual sections deal with the following:

the transformation of the collision
1isions with neutral particles (moleculea);
th neutral particles; collisions with
trons with one another; the solution
highly jonized plasmaj the

the effective pumber of
transferred energy of £

tures of

plasma in a nomog
of the electron gas
ig dealt with. Indiv
The kinetio equation;
integral; elastic col
inelastic collisions wi
ions; collisions of elec
of the equation of motion for &
(Maxwellian) distribution function;
collisions; the relative portion of
(table 1 gives the é;ff—values for electron tempera
vetween 500 and 15000°for h xygen, nitrogens
and air; off equals elast temperatures of
after which it increas

tron current, dielectric constant and conductivit
electron temperature; the weakly jonized plasma; elastic col-
lectron cur-

1isions; the molecular plasma; inert gases; the €
rent and the mean energy of the electronsg; the elementary theoif/,

elium, hydrogen, o
up to elaciron
ee exponentially with Tec);
y of the plasmaj

elec~-

r~1oevy
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Nonlinear Phenomena in & plasma Whioh Is Located 8/053/60/070/02/004/016
in a Variable Electromagnetic Field B0O06/B0OOT

for an arbitrary degree of jonization; transition from the
highly- to the weakly ionized plasma; and the conditions for

the applicuhility of the elementary theory (by comparison

with the kinetic theory these conditions are mathematically
formulated for highly and weakly ionized plaama)n There are

g figures, 2 tables, and 68 references, 35 of which are Soviea?/’
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TITLE: Xonlinear Phenomena in 8 Plasma Located in a Variable Electro-

magnetio Field

khi fizicheskikh nauk, 1960, Vol 70, Nr 3, pp 393-428 (ussR)

PERIODICAL: Uspe
Tvey published in

ABSTRACT: This article is continued from & 8u

ngjapekhi £izicheskikh nauk", 1960, Vol 70, p 202, Paragraph 3

deals with the nonlinear eff§pts occurr in the propagation
of radio waves 4n a plasma Q onosghere,‘qolar corona), per-
turbation of the principle O superposition, influence of the
nave field on the plasma, Maxwell equations. gection 3.1 deals
with the prOpagation of radio waves in a plasma in congidera-
tion of nonlinearity (self-action of the radio waves). In

this case, the_field at the plasma boundary (z=0 plane
and the wave propagation ig describ-

agsumed to be EO(O) cos Wy,
ed by Ag- grad divi’+% ¢! (—1?,6), E°)§ = Q3 €' =€~ é‘%l‘ .
]

The amplitude and the gelf-action factor are gtudied, and
card 1/3 modulation of waves is discussed in detaile section 3.2
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Variable Electromagnetio Field

describes the influence of gelf-action on the propagation

of radio waves in the jonosphere. This self-action depends

on the wavelength, and 1is separately gtudied for short waves,
medium waves (Table 4), and long waves, The resonance of self-
modulation near the gyromagnetic frequencys which amounts to

(6 - 8).106 in the ionosphere, is also investigated. The speci~
fic features and the causes of this greatly nonlinear effect
are discussed geparately. gsection 3.3 1is devoted to an inves-
3igation of the interaction between modulated radio waves
(croes modulation). A theoretical study of cross modulation

{n an isotropic plasme is followed by an jnvestigation of

the influence of a constant magnetic field and of the resonance
effects ogcurring near the gyromagnetic frequencye section 3.4
describes the results of experiments on oross modulation in
the ionosphere (abaolute cross-modulation depth, dependenoce

of the depth H¢ and the phase of cross modulation on the

dependence of ug on the intensi-

depth B, and the frequendoy G

Card 2/3 ty and frequencies of the disturbing waves, and cross-modula
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Nonlinear Phenomena in a pPlasma Looated in a
Variable Electromagnetioc Field

In section 3.5 the authors study the nonlinear
dulated radio waves. At first, the varia-
tions of propagation conditions for a nonmodulated wave are
inveatigated, then go-called lateral waves, viz. waves with
combined frequencies, and finally the nonlinear effeots con-

nected with the variation in electron concentration. This
article is concluded with a few notes about future studies

in this field. There are 11 figures, 2 tables, and 65 ref-
erences, 21 of which are Soviet. L//;f>

resonance).
jnteraction of nonmo
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190

rovatskiy, S. I.

AUTHORS: Ginzburg, Ve Ley Sy
e I
TITLE: The Present Stage of the Problem of the Origin of Cosmic
_Raya g
PERIODICAL: Uspekhi fizicheskikh nauk, 1960, vol. 71, Noe« 3y PPe 411-469

al Conference oOn Cosmic Radiation took place in
tains a compilation and dis-

This review article con
with special regard to the data obtained
after this conferenceo. The authors proceed from concepts based on radio-
inly originates

astronomical data, according to which cos%dc radiation ma
y other

from (alaxies, and is due to eruptions of Supernovase and possibl
variable stars. § 1 is devoted to primary cosmic radiation on the Earth,

its_chemicel composition being described first. Table 1 lists dats on
7, A, flux, number of nucleons, flux- and particle number ratios. The

energy spectrum is described next. In general,
IA(>€) = KA§‘7+1 holds, where IA(7€) is the nuclear flux of group A with

card 1/3 : : L><//

TEXT: The Internation

Moscow in July, 1959.
cussion of all known results,
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a total energy (per nucleon) greater than Z. The values for K, and y ore

given in Table 2. Within the limits of error Y = 2,5 + 0.2, The differ-
ential spectrum exhibits a maximum with a steep decline, SO that one may
speak of a voutoff". The origin of this "cutoff" and the fact that its

energy is independent of the nuclear charge are discassed. The gpectrum

of the total energy PeT particle may be expressed by IA(> E) = KA(E/A)"T”a

= (KAA‘YG'1 )/E'y-1 (cf. Table 3)., For —"='-1015 ev the spectrum has & singularity

whose nature end cause are discussed in the following. § 2 gives & survey

of radioastronomical data referring to synchrotron radiation, results and
jnterpretation of some cbservations on the structure of the Galaxy and its
gources of discrete radiation (galactic "halo" or "coronma', wpadio-disk"

of the Galaxy (Figs. ! and 2), and its weentral radio range" (Figs. 3

and 4)). Data on power, energy, and magnetic field strength are given in

Tgble 4 for numerous sources of galactic radiation. § 3 gives details on

the lifetime of cosmic rays and their motion in the Galaxy and netagalaxy

(the part played by cosmic rays formed in the early developmental stages

of the Galaxy; the motion of cosmic particles in galactic nagnetic fields, b><:
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the radiation yield from the Galaxy; cosmic radiation. of metagalactic
origin; the origin of the electronic component of cosmic radiation in the
interstellar space or in the envelopes of Supernovae). § 4 deals with the
gources of cosmic radiation, mechanism of particle acceleration and chemi-
cal composition (radiation sources, mechanism of acceleration, energy
spectrum, and the possibility of preferential acceleration of heavy nucleij
changes in the chemical composition of cosmic radiation in the interstellar
space; chemical composition and distribution of elements in the radiation.
The article is concluded with three additional remarks in the proof cor-
rection of this paper. Mention is made of G. A, Shayn, I. S. Shklovskiy,

G. G. Getmantsev, V. A. Razin, and I. M. Gordon. There are 6 figures,

8 tables, and 144 referencess 67 Soviet, 22 American, 1 Japanese, 2 German,
7 British, 14 Italian, 1 Belgian, 5 Australian, 1 French, 2 Dutch.
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TITLE: Possible Anomalies of the Magnetic Properties of Hacromoleoules{\

PERIODICALs  Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 4, pp 785-788 (ussr)

TEXT: S8trong lines of electron paramagnetic reaonance and anomalous magnetic
properties have recently been detected in a number of macromolecules (polymern).
In this connection it is essential that the initial links of the chain and the
short chains (monomera) are diamagnetic or ferromagnetic. Consequently, this
neans a transition (with elongation of the chain) from a diamagnetic state into
a paramagnetic or ferromagnetic one. The authors give an explanation of this
hitherto unexplained effect. They assume that the finite, but not too short and
not too long chain of monomers js antiferromagnetic. The electrons under
consideration then form two antiparallel sublattices. The antiferromagnetic
level is the lowest 1evel of the whole system. It is further assumed that the -
antiferromagnetic level is the lowest level in a chain of monovalent atoms with

the exch interaction E 15> 23 5,5 atJ .8 5. denotes th
e exchange nterac on ex - - 2 T im 1°m a lmo ere, 1 enotes e

spin operator in % units. When the chain is stretched, antiferromagnetism may L)//’
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at a certain frequency v not only with a certain value of H but in a wide
frequency range. The lateral 1inks which "cement" the chains into the three-
dimensional body, play a stebilizing part. Of special importarce is the deter-
mination of the temperature dependence of the magnetic moment of the samples.
It is possible that the spin waves play an important part also in biological
processes. The authors thank L. A. Blyumenfel'd and V. A, Benderskiy for
experimental data and a discussion. There are 1 figure and 16 references, 71 of
which are Soviet.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P. N. Lebedev of the Academy of Sciences
of the USSR) Nauchno-issledovatel'skiy radiofizicheskiy institut
pri Gor'kovekom gosudarstvennom universitete imeni N. I.
Lobachevekogo (Radiophysical Scientific Research Institute of
Gor'kiy State University imeni N. I. Lobachevskiy)

SUBMITTED: January 3, 1960
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szmmc, V. L., KURNOSOVA, L. V., ROSORENOV, L. A., FRADKIN, M. L.

"The results of measurements of nuclear component of cosmic rays of solar
origin with Sputniks and Tunniks."

report to be submitted for the IAU Symposium on the Corona, Cloudcroft, New
Mexico, 28-30 Aug 1961.
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AUTHORS Bieniediktow, J. A, Gittmancew, G. G., Ginzburg, W L ‘
TITLE: Radicastronomical investigations with the aid of artificial satellites and cosmic rockets

PERIODICAL  Astronautyka no. 3, 1961, 5-8

TEXT: Radioastronomical observations by satellites can expand the range of wave lengths at which extra-
terrestrial signals can be received above 20-40 m and below 1 cm .Mcasurcments of the microwave sepctrum
of the sun may reveal that the drop in its effective temperature is caused by the fact that the
1adiation passes through an inverse layer whose temperature is probably lower than that of the photosphere.
Radiation of the moon in the millimeter range and below may furnish information about the structure and
electric and thermal propertics of the moon’s soil. Rockets which will pass in the vicinity of Mars, Venus, and
other planets may carry out measurements of electromagnetic radiation from these planets over a wide
frequency range Sporadic eruptions of the sun which are closely related to magnetic storms, ionospheric
disturbances affecting short wave radio communication, and other phenomena can be observed more
clearly from satellites. Investigation of the sporadic eruptions of Jupiter below 14 Mc may reveal their cause.
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AUTHORS 3 de- . i2ktov, Ye.,A., Getmantse«, Q.0,, anul

Ginzburg, V.L.

TITLE Radio-astronomical studies wusing artifLcral sav-h

satellites and space rockets
. , Akademiya nauk SSSR, Iskusstvennyye sputniki Zemli,
PERIODICAL: No.7, Moscow, 1961, pp. 3-22

TEXT: In a previous paper (Ref, ljy G.0. Getmonsasr U0,
Ginzburg, I.8. 2hklavakivy, UFN, €6, Va7, 1958y 2oms o0 che v L oib e
applicotions of artificlael farth sat=1l-2ev v -, T
di=cussed. The preszent poper extvends thixs -, .. ol e
particular attention to furdamenial pr L'tem: .- ' v o
discuszirons of specific forms «f app.- . u=x, o pee B
intc the following sections: L} :igh < agaen: oo o

[ A NP RN o

4) mensurenients of sporoadic radic ez oo
1) ¢cosmic¢ rudio emission and the radi . smpL<ss

sourses,; 4) radie emission in the rald:iacirsn tele- Poth IR DRSS
the planets; &) gtudies of the ronecs-v. ol e o a I
wedium, The first part of this paper -~ rmoeire iy nee e
A< 1-3 2m, The high-frequency radic <= -« 1t tho .5 R
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Radic-estronomical studies using ... Fe1o/E ) ba

moon can be investigated with the aid «t !rnw o:lost e /
while the observaticn of this emiss:ine 3 m:llrawrr. e et oo

millimetre wavelengths is of great :ip'e- -~ ° 3077 sy‘:. .

stronglyv ¢hsorbed in the tropesghere. folar -1 vano S
emission on these wavelengths shoulu - $orhiegte b natae o ih‘
effoctive temperature of the sun shonts i= CF the oder o ey eg
whkile that af the mcon should be ~ Jut "k,  Thi- tedton o, .

inzlude the synchrotron emission due ! celatioaata. o ela ot o

circulating in sciar magnetic fields, ¥ measiaring vthe @0 .ve @
Tpeclrum of the sun it may be possibirs - Hdetre ¢ e :Educ’;fn Cs
the affeztive temperature on wavelrne re orresprmnaiag =0 7o
passage of the radiation through the reversing laver w& e
temperature is apparently lower than that sf th? pho(o:ph&f?"i‘.‘
The appara*us which should be set up <u n'!lfi:{al earth ?{;ﬂ-;‘,#a
in order to measure the high-frequen:y solior and luner radis
emission need nct differ to any great ex‘rar frem ordinan s
msurface™ aspparatus. The linear dimen:..te ¢t The anton. .
(mirrors) need not be very large since ti.t aungular dxm:ns::af ol o
moon and the sun are of the order of 3u'., For example, for

A = 0.1 cm the mirror diameter turns cu® t« o oabeut Hloom,

-

o
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The flux of solar and lunar radio dhiss;on can only be w,aAurcd
with antennas having high directiVlty which would require
"oriented" satellites, In the caso!of space rockets luunched 80
that they rench the neighbourhoad oxL Mnars, Venus and other pl,mets
in the solar system, the radio menahxomon(q can be carried out in,
a wide frequcuey range. C.H. Mayey, T.F. McCullough and - f{ oy
®R.M. Sloanaker (Ref.5: Proc. IRE, Vth, 260, 1958) and L.E, Alsop;;
T.As Glorgmaine, C,II, Mayer and C.H. Townes (Ref.7: Foris : .
Symposium on Radio Astronomy, Stnhﬁord, Califoruin, 1Y59) huvo
already measured the radio emission of Venus and lars on ce utlmetre
waves using o radio telescope with v pivrrabolic mirror 15 m 1n';}f-~
diameter, Un A = 3.15 cm the e¢fCective temperature of Mars was
found to be 220 % 75 °K, while for Venus the corresponding flvure :
‘is 600 OK. These measurements représent the present limit of. radio-_‘
astronomical apparatus, On the othey hand attempts to extend: ; :
these wmeasurements to longer decimolve waves,or even metre wnvna.:f,_
will meet with gerious difficultles, I Lact, since the umis 1oni' it
of Mars and Venus in this range is of thermal character itk ] ik :
intensity should be proportional to A~%, and hence in order to R
achieve the same power at the output of the antenna as in. the case
Card 3/ 10
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of the shorter wavelengths the area of the antenna must be. : B
increased in proportion to 72, A wmirror having a diamctrf“df,
about 150 m is oJroady necessary at A = 1 m, In the case of} n

space rocket, on the other hand, the antenna dimensions can be' :
reduced very considerably, e.g, down to L A }%. The sporadic solar
radio emission has been extensively studied in a-wide udvelangth
range beginning at o few cm right up to ;i 10 m. It has been ;
established that the slowly varying (in time) component is- ,:;-‘u
associated with sunspots, The other component of the uporndic rndio
emission takes the form of short bursts, Thesc are due to the' NI
radio emission which is largely associnled with solar corpuucular’)
streams and also solar cosmic rays emitted from chromospheric: '
flares, The study of the spectral characteristics of these bursts
and also the time dependence of the intensity,is of ima jor LT 4
importance to any detailed theory of the sporadic radio emission ofl
the sun., The sporadic solar radio emission is also of great ; . - E
interest from the geophysical point of view. The corpuscular.

streams which are responsible for these bursts are also. rnsponsible
for geomagnetic disturbances, radio fadeout on short Wuves, S
lonospheric disturbances, ete. A consideration of the etpcrlmental
Card 4/ 10 =
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material available so far shows that in the case of A 2 4u~50 m
the study of solar radio bursts can only be carried out with the
aid of artificial Barth satellites .with orbitz lying above the
F-layer maximum. Satellites will ulso be uscful for A 2 20 m,
Presently available data (C.W. Allun, Astrophysical Suauntities,
Jonden, Athlone Press, 1955, Ref.l4%, and D.E. Glackwell, Moutuly
Fot. Roy. Astr. Soc., V.116, 56, 1056, Ref, 16) suscest that the
radio bursts on A;g’&o m should bz generated at- relatively low »
licights in the corona, namely IR/Re € 2.1. On thic other hand the
re,vlar solar corona is known to extend at loast un to R/R@’”10~20‘
and possibly to even greater distaices. It way thrnrefore be
trj.zcted that the burst component of the sporadic solar radio
cwrizsion should be observable up to A ~300-%06 w.  Thus any
‘uformation on bursts on wavelength in excess of 20 i would be of
tunsiderable interest from the paint of viewv of the phyvsics of the
cuter solar corona. Satellite apparntus desiegned to record solar
Sviats could also be used to detect the bursts duce te jupiter.’
~artiecularly interesting information aboul the latter Lbursts would
eorirniond to the wavelength range Lelew 20 m.  As regoaxids the
costdc radio emission.and the radio emission of discrete sources,
Card 5/10
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it is pointed out that presently available Jdata surzest that
measurcrients ot the spectrum of the non-thermal coric radio
emissicn on A 2 30 m obtained with the aid ol artiticial earth
satellitor should lead to more accurate information on thoe wag
concentrations fn inter-planetary :jpace for kknovn rmugnetic trields
i Conversely, these measuroments should lead to mure accurate
values fTor I i€ the £a3 concentration can be deterwmined
independertly. LAccurate satellite mecasurements of the spectiun
LI tho iy cuzuie randio emission should be carricd out from
"high orbits so e to minimise ionospheric effects, Recent rocket
and satellite wcasurements show that the electron concentration
above the F-layer decrenses with altitude rather slowly
{(Ya.L. Al'pert, »,u, Dobryakova, L.F, Chudesenko, H.S5. Shapiro,
UFN, V.65, 161, 1954, Ref.27). It is estimated that in order to
minimise ionospheric effects, the measurements of extra-
~terregtrial radio emission on wavelengths greater than 1 m should
be carried out from satellites having an apogee in excess or
1000 kn, Intcr-nlanetury absorption of radio waves may become
important in satallite measurements, Table 2 gives the estiwated

absorption in inﬁer-planctary space for 100, 1, and ¢.01 ¢clectron/
Card '6/10 '
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cm? where £ is the path length in cm, The optical thickness =t
given in Table 2 was calculated from a formula given by
V.P. Ginzburg (Ref.28:"Propagation of Electromagnetic Waves in
Plasma", Fizmatgiz, 1960). This formula reads;

1072-n

T3/2 ?
= . 1
T m 17.7 + 1n T ] ( )

and holds for rarefied plasma for which (n - 1)6?1. The values
given in Table 2 are very approximate but nevertheless it is to be
expected that the absorption should become appreciable beginning
with A~ 500-1000 m. Another interfering effect in the range

A'g 200-300 m may be due to corpuscular streams. A consideration
of available satellite and rocket data (Ref.l; as above. Ref.2:
F.T. Haddock, Amer. Rocket Soc, No.794, 1959, Ref,3:; A.C.B,Lovell,
Proc. Roy.Soc. A253, 494, 1959, Ref.4: J.P.I. Tyas, C.A.Franklin,
A.R. Molozzi, Nature, 184, 785, 1959) suggest that the satellite
antennas should be of a simple form. It is estimated that there
should be no intensity difficulties and antenna dimensions of the
order of a few metres should be sufficiant. As regards the radio
Card 7/ 1¢
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emission of discrete sources the wavelength range 20-50 m is of
particular interest since it is inaccessible to terrestrial
measurements. Here antennas having linear dimensions of the order
of the wavelength are estimated to be adequate, In order to
achieve angular localization of discrete sources and to determine
the details in the distribution of non-thermal cosmic radio
emission, one could use the diffraction of extra-terrestrial radio
emission by the moon and the earth. Estimates of the radio
emission of terrestrial and planetary radiation belts are more
difficult. Nevertheless, very rough calculations indicate that the
intensdties involved should be detectable from artificial earth
satellites, and it is precisely because these estimates are
difficult that the satellite experiments should be carried out.
Finally, satellite and rocket measurements can produce information
about the radio emission of the terrestrial and planetary
atmospheres and also about the inter-planetary medium. It is
suggested that the most promising method of measuring the electron
concentration in the ionosphere and in inter-planetary space is the
method involving the measurement of the group delay time of audio-
frequency modulated signals transmitted from artificial earth

Card 8/ 10
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satellites (E.Ye. Gershman, N.A. Mityakov and V.O. Rapoport,
Ref.37: Izv. vuz, Radiofizika, Vol.3, 949, 1960). It is suggested
that a review of available information indicates that the above
radio-astronomical observations can be carried out with relatively
simple apparatus (this refers to the radio apparatus and the
antennas), The authors therefore expect that satellite and rocket
radio-astronomical observations will attract considerable
attention in the near future.
There are 1 figure, 2 tables and 39 references: 19 Soviet and
20 English, The four most recent English language references read;
Ref.3: as above.
Ref.10: A.R. Tompson, A. Maxwell, Na‘ture, 185, 89, 1960.
Ref.31: J. Van Allen, Nature, 183, 430, 1959,
Ref.39: A.G. Smith, T.D. Carr, H. Bollkagen, N. Chatterton and

F. Six. Nature, 187, 568, 1960,

Radio-~astronomical studies using ....
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Rays ot the Farth and in the

ve lmchi w Zemli i vo veclennoy (Cosmic

Kosmicheskl

Univarse{ Moscow, Izd-vo tgneniye," 1961. 46 p. (Serles: Vsesoyuznoye

chahchestvo PO rasprostraneniyi politichesk!.kh { panchnykh zneniy. Seriya IX,
1561: Fizika 1 lkhiniya, 10. 11) 26,000 coples printed.

Ea,: I.3B. Foynboym; Pech, Ed.: Ye. V. gavchenko.

PURPOSE: This booklet 1s intended for readers interested in the phenorenon of
cosmic rays.

COVERAGE: The booklet discusses briefly the origin, nature, snd properties of
cosulc rays. The theory of +the phenomenon of cosmic rays is exsmined,
ond methods of 1nvestigating guch reys ore deseribed. included are 8
aiscussion of our and other galaxies 083 the source and origin of cositc
rays, on arelysis of their chemicel composition and energy spectiut and
balance, and an investigat particle acceleration,

ion of the mechenisn of
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Cosmic Rays at the Earth (Cont,) SV /5705
! The principles of radioastronomy as the mogst lmportant tools of investigating
cosmic rays are discussed, No personalities are mentioned, There are 8

, references, oll Soviet,

TADLE OF CONTERTS:

Introduction >
Primary Cosmlc Reys at the Earth's Surface 6
Chemical composition 9

p ]
e

Encrgy spectrum, Isotropy of cosmic rays

Rodioastronomy and Cosmic Rays 14
Nature of cosmlic radletion and cosmic rays i
Cosmic rays in the universe 25

Origin of Coomlic Rays A
Energy balance, Sources of cosmic rays 3¢
Acceleration mechaniom e

Conclusion LS

Bibliography L5

AVAILABLE: Library of Congress JA/rsg{mas
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AUTHORS: Ginzburg, V.. L., Kurnosova, L. V., Logachev,

V. 1., Razorenov, L. A., Sirotkin, I. A., and
Pradkin, M. I.

TITLE: Study of charged-particle intensity during the
flight of the 2nd and 3rd Sputniks
SOURCE: Akademiya nauk SSSR. Iskusstvennyye sputniki
7emli, no. 10. Moscow, 1961, 22-33 X
TEXT: During the tlight of the ond and 3rd Sputniks, the flow

of charged particles at Sltitudes between 187 and 3%9 km and
latitudes of =65 to +65° was recorded by means of a telescope
consisting ot 2 rows of gas-discharge counters; the telescope was
part of measuring equipment for cosmic rays. As a result of the
measurements, the intensity of the charged particles and 1its

latitude dependence were determined. The counting rate Nc and
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the global intensity ng at various latitudes are listed in a /x/

table., It was found that at all latitudes the recorded intensity
was several times higher than the intensity of cosmic rays re-
corded in the stratosphere and in free space beyond the earth's
magnetic field. This difference is particularly noticeable in
the region of the geomagnetic equator, where the measured inten-
sity was six times that of cosmic rays. Several regional anoma-
lies of intensity were observed, apparently related to the anoma-
lies of the earth's magnetic field. For the entire track of the
space~ships, detailed graphs were made of the time dependence of
the intensity and hence of its dependence on geographical coor-
dinates and altitude of the space-ship. From these graphs, maps
were made of the intensity distribution on the earth's surface.
It is noted that, with repeated passage of the space-ship above
the same terrestrial point and almost same altitude, the recorded
intensity differed sometimes from that on the first passage; in
some cases, the intensity was almost double, This difference
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was particularly noticeable at high latitudes. As the orienta-

tion of the apparatus changes during the second passage, this
difference in intensity may not be real, The obtained equi~
intensity lines for the south-Atlantic and southern anomalies
constitude a slight refinement to the earlier obtained data (in

the references); the maximum number of counts in the southern

anomaly was 60 per second, and in the south-Atlantic anomaly it

was 70 per second., The anomalies are particularly great in the
Southern Hemisphere, The intensity distributions in the anomely
regions, recorded at altitudes of 306 - 339 km and at altitudes

of 187 ~ 265 km during the two tlights, differ from each other,

This ditference is apparently due to the different flight- \
altitudes. The connection between the anomalous structure ot the /</
radiation belts and the anomalies of the earth's magnetic field

is evident; it would be premature, however, to assume that the
regional anomalies of the magnetic field on the earth's surface

have a substantial influence on charged-particle flow up to

altitudes of 200 - 300 km., The many anomalies in the South- and
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North-Pole regions, their disposition and variation, suggest
that these anomalies are the edges of the outer radiation belt

of the earth, The latitude dependence of the intensity is shown

in a graph (for the Northern Hemisphere); it is noted that,at

high latitudes, the increase in intensity ceases, The obtained

data on the intensity distribution give evidence of the edge /X(
effects of the radiation belts at 200 - 300 km altitude and of ;
certain peculiar features not observed previously. In particular,

the great temporal anomalies are noted; thus, the "northern ano-

maly” recorded on August 20, 1960, at 7 hr, 40 min. (world time)

and the south-polar anomaly recorded on December 1, 1960, at 14

hr. 22 min., These anomalies are apparently due to solar activity.

The line of least intensity (the "radiation equator") is shown

in a figure., With regard to the composition of the radiation,

it is likely that the increase in the counting rate (as compared

to that from primary cosmic rays) is due to protons with Ep >

e

60 Mev; although no definite conclusion is possible as yet, it
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is assumed (as a working model) that the inner radiation belt

if formed by protons and that the number of electrons of energies
higher than ~~ 2 Mev is small. The above results confirm the
existence of a high-intensity region dovn to 200 km altitude
(from 1000 km), On the other hand, the radiation at 50 - 150 km
is practically independent of altitude, The altitude dependence
of the intensity (for 200 - 2000 km) is shown in a figure.
Tentatively, the altitude b and the atmospheric density p can
be expressed by the values:

h, km 100 150 200 300 400 500

1

ps &m° a3 10°? 10-1' 10712 10713 2 x 107t 2x 107 )(

h, km 600 700 800 900 1000

6 6

Dy Bm em™ 6 x 10-1 2 x 107" 6 x 10~ 17 3 x 10"17 10’17
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On the basis of the incomplete data available, the internal
radiation-belt in the equatorial region for altitudes above 400 -

600 km can be approximated by a very simple model, where only
ionization losses are taken into account. At higher latitudes,

the pattern is more complicated; it becomes necessary to render x
more precise the composition, spectrum and altitude-variation

of the charged particles. At altitudes below 400 - 600 km,

considerable deviations from the formula J .—1 occur. <This

is due to diffusion ot the particles in a direction transverse
to the magnetic field; this diffusion mechanism is related to
collisions between particles. A second diffusion mechanism
exists, related to the presence of electric fields E which
cause particle-drift. The diffusion processes require further
investigation. Finally, the radiation dose is estimated beneath

a laysr of matter of the order of 4 gm/cm'2 at an altitude of
200 « 300 km. Assuming recorded proton energies (in the equa-
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torial region) of Ep;; 60 Mev, the daily radiation dose consti-

tutes approximately 30% of the permissible dose. In the region
of the south-Atlantic anomaly at 300 km altitude, the radiation
dose is by an order of magnitude higher than at the equator.
There are 10 figures, 1 table and 10 references: 7 Soviet-bloc
and 3 non-Soviet-bloc (including 2 translations). The reference
to the English-language publication reads as follows: S,
Yoshida, G. H. Ludwig, J. A. Van Allen, J. Geophys. Res., 65,
807, 1960,

SUBMITTED: May 15, 1961
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Electrodynamics of crystals and the exciton theory

TITLE:
, né. 6} 1961, 1835 - 1850

] /
Fizike" tverdogo tela, V. D

TPEXT: The present paper gives & detailed theoretical yreatment of the
of the electrodynamics of matter with-

general problem of the application
The authors confine themselves particu-

spatial dispersion to crystals.

larly to the invegtigation of the approximations one obtains when one

vworks with 613 w,ﬁ), the tensor of the complex dielectric constant.

First the fundamental equations of the electrodynamics of matter with®

apatial dispersion are written down. They are in the usual notationst
= »

2 - 130", 4%Y I . 188 44vF - 05 F = 103
curld = < 3% ¢ 3o divD'=4nQ i ourlE = S 3t divB = 05 F e(fﬁi;cﬂﬂ )y
the force acting © with velocity 7; for the
electric indugtion For plane monochro-
matic waves, D' and

PERIODICAL:

n.a point charge movin
' one has aD'/at = @ /3t + 415

ﬁ are interrelated by
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Dk, 0)=1,,(0, WE,K o i, 9)=5}{o, 0D, W), (16

0y 0, W)= de [dRe0A— (G R). w7

0

For crystals one has
 Dy(e, w)=[dre,(o, , P E,(, o),
(1,8)

Dt m)_jdk'.,,(mkk')z,(k'm) R T

It is shown that in crystals in the optical region the tensor Eij (w K, K )
¢an be reduced to the tensor tik(u k) in the usual way. If the normal

4
.electromagnetic waves have the form E = fi? i(kr Ut) 1 = g 1 i(kr-@)a
-> 04
E, , = constant, Bol = constant (spatially homogeneous medium) one has

?
for j - 0, ’
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D= —S[kB], B=-S-(kE} | | o
D' = < (kE— k (KE)}, ‘ (1,13) ' :
«?

T!lej_k’El""k‘kjEj:O' !

) .
= 2
or, in the determinantal representation 4, (w,k) ’\gﬁeij(w’?)-k 6ij+kikﬂ““
2 ;
; X 2 -1 : B T
= 0, or Az(m,?) - 35613- k &ij(w,Z) + kbklcij(@,k?rn 1 (a4 or\\denote the

determinants of the system of linear homogeneous equations). Starting from
these equations the authors investigate in the following the properties
of the tensor gij@ﬁ,ﬁ) in crystals, as well as the possibility of calcu-

lating this tensor quantum-mechanically. First, the effect of taking in-

“to consideration the space inhomogeneity is investigated. (1.8) may be

= = > % ' = > >

written in the form gij(m,fz,lg') = 5(?'-kf2nb)&ij(b,k), where B -}E n;b,
1=

. is an arbitrary vector of the reciprocal lattice. The relation bétveen

" Card 3/7
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D'.and E is given by

[N

. . '

g ke ,Ey (0, k) — k2E, (o, k)»c-—c;- Ezyj(m, k) E,; (k+2rb, w)=0. (2, 3)

s .o .
whose dsﬁerminant leads to the dispersion equation A(w,¥) = 0 with roots
o = wl(k). If all terms with b £ O are eliminated from (2.3{which is jus-
tified for the region with kegbru1/a;<¢«cb Nc/a) considered here one ob-

Blw, ¥ s x (BR 2 2702 R

tains for E(u,K) analogous tg (1.13): k,(kE) - k°E; + (w2/c )aijﬁa, )3341
Here eij(u,§3 differs from agzo(u,ﬁ) only by terms of the order of (8/XJ?
In optics, not only is (a/ko)2<§1, but it can also be nssumed that -a/X -
= an/)LO 41 (a-lattice constant, A, -vacuun vavelength). This is done in

the following, i. €., gpe spatial dispersion is.assumed to be small..One
may then expand aij(u,k) in series of powers of X and neglect'termc of

higher order than the second. Near the absorption lines where some com- -
ponents of &i.(uﬂ become very large one must expand analogously the recip- '~

~

-1 -1 : x 2~2
rocal tensor of (1.6): aij(w,ﬁ) = gijﬁa) + igijl% sy + ﬁijlm(m/c) n 88

Card 4/17

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673(



"APPROVED FOR RELE

TSR G BT S SR KK RS N S

ASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673

P B s aanl

5 X O

. . 5/181/61/003/006/024/031 '
Electrodynamics of... (el ’ B102/3214 ’

. i L]
where Q = f %8, % = n'+in"zn+iv. These expansions are not justified in
all the cases (e. g. for abgorption lines caused by a guadrupole transi-
tion). In the following the longitudinal waves and "mechanical excitons"
are studied. Besides the longitudinal wave solution Eaij(m,k){\ = 0,

there exist other solutions of the field equations corresponding to
nfictitive" longitudinal waves. It is, however, sufficlent to observe in
the domain of classical crystal optics that waves withn 31 = 0 become
longitudinal when n? . _Eq. (1.13) is investigated in this case in the

~ = Y. XY td ™ _
form D' = #2{F - F(E), k = (o/c)H(w)E {k-o00), and the relation
o < . v e < T o
€ (m,k)sis. = O obtained. Only in this case, D' and E are different

f3dm zeror YIf E = 0 and D' £ 0, the condition ie;}(u,ilz = 0 must be

satisfied. The last case is that of "polarization waves". All three,
the longitudinal, the fictitive longitudinal, and the polarization waves
satisfy the condition'div I' = 0. Finally the authors discuss some prob-
lems of the quantum theory of the dispersion of light in crystals during
which the choice of the riethod of guantum-mechanically calculating the
tensor Qij(m,g) is a2lso discussed. Taking inte consideration the trans-

lational symmetry of the crystal a result is obtained for the current
Card 5/7 : :
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density in the approximation of the perturbation theory. This réault.is: d><;
, 3 (k, w) = 3 ok ¥ (w, k) £, (ke -+ 25b, w), 4, 4)
b
where ) 1, baed fea
°(:, (e, k)":“’(f}' (v, k)= e al/’_

,e.‘,’ { (ﬁ':f'""-+0’—‘“’P7),,...(ﬂge‘h5-0-0""3#3),,,,

il Amam e
“$Pm #

W = Wy~ g

(p“'a““"‘—o—e"‘""p‘:),,,,(p;e""ﬂ-o-e“"ﬂp;),,,,

W — Wy 4 Uy

4,5) .
It may be assumed that the value.ofeij(m,ﬁ) is détermined by exciton

transitions, 1. e., the frequenciescom’and o, in (4.5) are the frequencies

of "mechanical excitons" .in the crystal. The exciton states are quasi-
stationary, i, e. the “n are complex. One can expand (4.5) or the tensor

- : 3
oi; into a series of powers of k and thus obtains fornulas analogous to
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Correction to the article "Electrodynamics of crystals and
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AUTHOR: Ginzburg, V.L. ,
TITLE: ‘ On the law of energy conservation and the expression

for the energy density in the electrodynamics of an
absorbing and dispersive medium
[ "

PERIOﬁICALx, Izvestiya vysshikh,uchebnykh‘ za've-d‘eniy, Radiofizika,
1961, Vol.k, No.l, pp.74-89 )

TEXT: There seems to be some doubt, from the macroscopic viewpoint,
as to what constitutes the energy density of a medium when
absorption is present. On the other hand, a physically o
comprehensible expression for the energy density can be formulated
in the microscopic approach. The author. first considers the :
macroscopic approach in the foma of electromagnetic waves passing |
through. a non-magnetic, isotropic medium. It is known from plasm ?
tl:xeory that the following equations hoj'l.dz‘ :

Yl et ] - ¥ 2 o2 47EN - (5

H e g = - H 4 - . i
w(m - {v) w? 4 *? 4n(w? 4 %) ‘ n : i

il
[

(where N - electron concentration and YV is the number of
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collisions of electrons with other particles). It can be seen
that two simplifications are possible: 1if w2 &K V2 the
dispersion can be neglected, whereas in the opposite case

absorption can be neglected. If dispersion is absent '
: e HT B2 H* e (9):-
' W/(U)= ?) —-—-85.-—-—- Lt - R
W+ 8= 8:+ 8=

holds, W(o') is sometimes referred to as the energy density in
the medium. A similar expression can be derived ’from

T 0D .(_,Q=_aTx/“E; .‘_.F=Ld(wx)z,-2= 1-'(1(m:).Eu.E,°; ] .
S 4w dt at © 8n dw . 165 dt

i w : (10)
W = e+ Hsr. 1

"If absorption is absent, the entropy is constant and wlo). (or W)
‘represents the internal energy (in the thermodynamic sense). This .
is untrue if absorption is present (Wg, for example, can even become

negative). ' This does not contradict the necessity for entropy to
Card 2/6
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increase ,"-sinde w(o) does not now represent the internal exz.ex:gy.
The author next takes the microscopilc approach and .considers a
plasma with the equation of motion:

" Q)% - o — 1V (18)
( .

This gives the firstv;ép.mtion above for €', The field in the
medium is supposed to be quasi—monochromntic

»

E() = —12- lEu(t)e"“ + Exte ™™y
) = (H0e B0 (s

where E_ (t) and Ho(t)__are slowly v\arying functions of time.
Next, an equation for VPE- the sum of the kinetic energies of all
the particles and the energy of the field in the absence of
particles - is derived:
card 3/6
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. "
L ‘ , ’ Ve
o B [ 4neN | EEs . ‘
W, = NK+ —-=1{1 it } w0,
e Sl R e | BT (17)--
If absorption is absent ( V = 0), WE = Wg. When V =& O, W—rE
is always positive, It therefore seems, reasonable tq consider’
W' as being the average energy density of the medium, It is
pointed out that the equation : _— : '
A TTE Y0 ( dre*N )EDEB HHs
s \,K - —) R 1- e =
at(' + 8.-.+. 8.-.) 6t{ m{wg ++2) ) 162 16=
' : C ( (24)

c : . . ot
e -iG; (H.V l lE»Hu] ,+ I..El)HU” - mN o, .

»

derived from plasma theory and the expression . et e e
() {( . 47: GQN-(‘-"a . _‘2) )E(,E(‘)' " H., Hf;} G’N" . E -1- .

] bl . o LI d E. '
Card L/ 6 ; _0t mwy 4 +?)? 16= T 16= -*72m(w3+"’) oy
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P\ (-"-’3—" E—E ‘15—5) o — | (EH HEH): S
2m(wy-+-+') 16= - .

Jt o Yot
N _ (o)) L €N g L 2eiNes \E) ‘
m(mg + O LI tw ' u.‘,' m (“'0+"’) ' ”l(“’%“}'"’)u d"', "u.

1+

g (25)
derived from the phenomenological equations both represent the
same model and, hence, may- be equated., This indicates that the
terms on the left hand side of the latter equation cannot be ,
defined exactly as representing certain types of energy (e.g. as due
to change in the internal energy etc). .The expression for the ©
energy in the plasma is next considered in more detail (in terms of
an electron distribution functica and collision integral). An

equation representing the law of congervation of energy is thus
obtained: : ' ' ' :

B(EAH? e\ f H_§M-3~zo.. T
(e K)o g = ) T (34)

. i
Here, the last term on the right represents the energy transferred '
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to the heavier particles by the electrons, This is small and can
usually be neglected. It is shown that the equation giver above
for W§g does not always hold. The author finally considers the
valocity of propagation of a quasi-monochromatic signal in an
‘absorbing medium. From the expression for Wy he obtains . !

/

Reyd en
=2

Uy =2 lg' |—-g+2 0 —*: o )

(44)

for this velocity. It is noted that the use of this expression
for W% (which is not always true) might be justified by the fagt.
that this gives a minimum, An appendix gives a formal discussion ¢ .
of Poynting's theorem for the general case of a quasi-harmonic P
field. There are 1 figure and 7 references: p Soviet-bloc and

1 non-Soviet-bloe,.

ASSOCIATIONS: Fizicheskiy institut AN SSSR (Physics Institute AS USSR
Nauchno-issledovatel'skiy radiofizicheskiy institut
pri Gor'kovskom universitete (Scientific Research L
Institute on Radiophysics, Gorkiy University)y’ ) ’
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"

Some problems in journal pubiishi.ng in the field of physics. Vest.
AN SSSR 31 no.5:131-134 My 16l. (MIRA 14:6)

1. Chlen-korrespondent AN SSSR (for Ginzbhurg).
(Pbysios—Periodicals)
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AUTHORS: : Ginzburg, V.L. and Zheleznyakov, V.V. -
o] it teerient,?

-
R E TSRS S

TITLE: Noncoherent Mechanisms of Sporadic Solar Radio Bmiss-
. » l 3

puriopicaL: FOPASErEROmTS e pf 2 Magnetoagheys Gegonad Padsme,
pp. 3 - 20

TEXT s Noncoherent mechanisms of sporadic solar radio

emission are reviewed, taking into account the influence of the
magnetic field. The emission is conventionally described as
noncoherent when it is possible to sum the emission intensities
due to separate particles (taking re-absorption into account)
put the intensification of the waves in the system itself can
be ignored (for example;, in a stream of particles). 1t is
shown that noncoherent mechanisms can be responsiblie for the
intensified radio emission above sunspots and for bursts of
type: IV and V. Bursts of types I, 11 and 111 cannot be
connected with noncoherent radio emission of either the Y
bremsstrahlung or the Cherenkov type. 1t is also shown tuat
types IL and IIX bursts cannot be connected with noncohcrunt
cmission ot plasma waves in isotropic plasma.
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Ve

ent Mechanisms of Sporadic Solar Radio Emission in the -

xoncoher
tive Coronal Plasma

Ccase of a Magnetoac
20 Soviet and 27 non-Soviet,
ASSOCIATION: Radiofizicheskiy in-t Gor'kovskogo gos.
_universiteta im. N.1. Lobachevskogo
(Radiophysical Institute, Gor'kiy State
University imeni N.1. Lobachevskiy)

1960

There are 47 references:
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AUTHOR: Ginzburg, V LE'.
TITLE: on the Nature of Radio Galaxies

PERIODICAL: Astronomicheskiy zhurnal, 1961, Vol.38, No.2,
pp.380-382

TEXT: V.A.Ambartsumyan (Ref.l), B.A.Vorontsov-Vel'yaminov (Ref.2),
G.R.Burbidge (Ref.3) and I.S.Shklovskiy (Ref.%4) have put forward
arguments in favour of the hypothesis that radio galaxies of the
Cygnus A type are not colliding galaxies. On the basis of these
papers (and particularly Ref .4) and of the available observational
data, one may suppose that strong radio galaxies belong to a type
of galaxies which at a certain state in their evolution rapidly
eject cosmic rays and turbulent gas which "carries™ a magnetic
field. 1.S.Shklovskiy (Ref.4) relates the rapid ejection of
cosmic rays in radio galaxies to a corresponding increase in the
number of supernova explosions. The assumption that the number
of these explosions rapidly increases can be reduced to the
assumption that a sudden process of star formation occurred in the
radio galaxy (characteristic time To"vlo7 years). However,

card 1/4
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taking this as the starting point, the present author considers
that it is possible, at least in principle, to avoid the
introduction of the supernova mechanism, In fact, the efficiency
of the acceleration process is very dependent on the presence of
strong turbulence or compression of the medium, This appears to
be the reason why the explosions of supernovae lead to the
generation of cosmic rays, The gravitational compression of the
galaxy (or its central part) which is accompanied by the
appearance of motions and irregularities in the gas (instability)
with subsequent star formation should also lead to the generation
of6iosm1c rays, It can be shown that the necessary energy (up to
10 erg in the case of Cygnus A) may be of gravitational origin,
In fact, when a cloud of mass M 1is compressed into N regions
(protostars) with masses m and radii r , the gravitational
energy is reduced by a quantity of the order of xm2N/r = wmM/r.
When M‘~1012MQ, the energy ~~10 1 erg corresponds to m/r ~1023
and hence r~10r° when m~100 MQ. Thus, there are no
energetic difficulties and the basic problem is the rate of
acceleration, The total energy E of a particle (rest mass = )
is given by

Card 2/4
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_we have

. o fﬁﬁ"zm T T T T T T T . e
Lo 5/033/61/038/002/011/011

o -'loﬁ_vtﬁe , ﬁatu.re of ... D 2 ’ E032/E414
it e . I , A,,s ST ~(_~.‘
SR A g—d[?;- = (“1,+ ) E, O‘x""’% L Ty - e o : fy : “

r - . e

>ﬁhere‘oﬁiyraccéleration is taken into account, and u i; the’
; velocity of random motions, V is the systematic rate o

compression of a medium having a characteristic linear dimensionthg,

is the characteristic linear dimension of iisegularities nit
velocity and.the magnetic field, and vascas10 is the velo::l hy
of a fast particle.along the line of force, Assuming in a ro g

| approximation that .aj, and ap are constant and that the

i ")
acceleration from''By = pc2 to E~10 pec? occurs in a time To

' i V I .' 3 -1 '
;.’ , C » ! , E~ pc'le(ﬂr}"al)ToIN lo}lcﬂ' o - Oy~ ;—'; ~ 10 . . (2)

OIS RTEREEIEE S SR

]

.‘Accdrding to ¥ﬁe above two equations, we havg.thg folloyins
B special cases ./ T . ;-

.

PO . ﬂ) al“'—: 0' . .IVT~1O—l3;‘ ‘ 6) ag=0. 1‘;—..._10-3' . (3)
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Systematic acceleration . in separate protostars is even more '

. effective; for example, when R ~10 3 and V~105; only 10 years
are necessary for ap to reach 107 and the energy to reach
10 ucz These estimates are said to be not unreasonable
although it is emphasized that a more detailed analysis, taking
into account kinetic energy dissipation of other effects would show
whether the above mechanism can in fact be justified,

The present papor was reported, November 28, 1960, at the full
assembly: of Komissiya po radioastronomii Altrowvota AN SSSR
(Commission for Radioastronomy of the Astronomical Council AS USSR)
_There are 9 references: 8 Soviet and 1 non- =Soviet,

e

50

3 ASSOCIATION: Fizicheskiy institut im. P,N.Lebedeva

: - Akademii nauk SSSR (Physics Institute imeni
" P,N,Lebedev, Academy of Sciences USSR)

: 1

?i’SUBMI:TEDx. ‘ December 15, 1960
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AGRANOVICH, V.M.; GINZBURG, V,L.

X-ray scattering in crystals with formation of excitons. Zhur,eksp.
i teor.fiz. 40 1no.3:913-919 Mr 1'6l. (MIRA 14:8)

1, Fizicheskiy institut im. P.N.Lebedeva Akademii nauk SSSR.
(X rays—Scattering) (Crystal lattices) (Excitons)
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24 240 (1072 )1 4, /4?’.‘1) B125/B102
AUTHOR: Ginzburg, V. L.
TITLE: Second sound, convective heat conduction, and exciton
excitations in eupgrconductors
PKRIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 41, 4/

no. 3(9), 1961, 828-833

TEXT: This article deals with the possibility of observing the heat
convection and the second sound in superconductors, The fact that super-
conductive and normal currents with the densities Jg and J’m respectively,
may occur simultaneously, is bound to cause a convective heat transfer in
an unevenly heated metal. Within the framework of the hydrodynamical

theory of two liquids, the equations

Card 1/§

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673

MEE

28757 S/056/61/041/003/010/020
Second sound, oonveotive heat... B125/B102

(2 ll*-—w—p.m-r-p.l u+alv;1-o.
'--Vp-b -, '+3.dlvv.-o.

P I8 - THRP PR Y T (1)
Slmpvtets hafan  Lefpe )\
follow immediately in linear approximation. The index O refers to the

unperturbed values and is neglected henceforward. Since the plasma
frequency w, i is extremely high, the relation

- (1 ) _g) 0,0 105 13T, @0 1 39), — 05 /30, (ap/ar),l
p o

PsS* (Op / p)r @)

' follows from (1) for the propagation of low-frequency waves. No: low-
frequency sound propagates, if for normal motion in the superconductors
Vv is of the same order of magnitude as in the non-superconductive state.

The attenuation in (2) is weak for V~v /1 ¢w, where v ~10" is the
velocity on the Fermi boundary, 1, is the mean free path on scattering
from impurities. Then lr»»voﬁu'V108ﬁo is valid, and even for w~10° the
rigorous condition 1r> 1 cm must be satisfied. However, even this
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condition is not sufficient. Nevertheless, the possible existence of
second sound is to be taken into account. I. M. Khalatnikov pointed out
the very strong attenuation of second sound in superconductors. Spectrum
and character of excitations in the superconductive state differ
essentially from the corresponding quantities in the normal state. In
the simplest case, the number of collisions is proportional %o Vv, whereas

in the superconductive state V 8 a n)v/vo. If the Fermi surfaces have &
complex structure and if there is a sufficiently large number of exiita-
tions, V 8 may be much smaller in the superconductive state than V n) i
the normal state. The situation may be more favorable with transverae
oollective excitations (exoitons), since collective excitations are weakly
scattered in the case of long waves. The scattering of phonons and long-
wave excitons (photons) in non-conductors is an example. Both the char-
acter of excitations and the law of their scattering in the important
long-wave range are jnsufficiently explained for excitons in super-
conductors. For the predominating excitons with a sufficiently large wave

vector q, the impuriiy gcattering cross section may largely decrease since
the excitons are very large. The transport cross section for the elastic

n
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gcattering of a pairagrom impurities in Born approximation reads

2 u2A° i in (0/2))lp(x)12 )2
oy, 3 1;4 I ja n (grqssxixn((g/gg 9(r) rdr}\ (1-cos0)8in@d o, ?\

00
and if qa€ 1 one finds atr-4l2A2/n'ﬁ4. 0, io very small if qadl. A

considerable number of pairs is probably weakly scattered from impurities.
It is very probable though not yet proved that in the case of exciton

excitations, V ®) is many orders of magnitude smaller than V n)' The

author believes that there is a group of excitalions, which occurs rather
than the excitons with low friction. These excitations might contribute
substantially to the transfer phenomena and allcw for the propagation of

second sound with the velocity Uy = J(ssexT/'{\\..ex ex® sex’ Cex, and en ox

are the contributions of the excitations under consideration to S, C, and

?n' ¢n ex’ Sex’ and cex change considerably from cne metal to another.

These quantities are relatively large only in Pb and Hg. If there is any
group of excitations with a sufficiently low friction, propagation of

Card 4/€5~
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second sound is, in principle, possible even at very small values of

Q and S __. In the case of Pb and Hg, & substantial contribution of
in ex ex

exciton excitations may be expected. A. A. Abrikosov and L. P. Gor'kov

(ZhETF, 39, 480, 1960) doubted the existence of a Knight shift of

frequencies in superconductors. The Knight shift can possibly be

explained by the effect of a strong magnetic field on the exciton levels. :
The diamagnetic effect is insignificant for small particles. The author VA\
thanks G. P. Motulevich for discugasions, and L. P. Gor'kov for hints.

There are 26 references: 10 Soviet and 17 non-Soviet. The three most

recent references to English-language publications read as follows:

A. Bardasis, J. Schrieffer. Phys. Rev., 121, 1050, 1961; P. B. Miller.

Phys. Rev., 121, 435, 19613 G. M. Androes, W. D. Knight. Phys. Rev.,

121, 779, 1961.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P. N. Lebedev of the Academy of
Sciences USSR)
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AUTHOR: Ginzburg, V. L.
TITLE: Cosmiec rays on'¥ge Earth and in the Universs

PERIODICAL:  Uspekhi fizicheskikh nauk, v. 74, no. 3 1961, 521552

TEXT: The present article is a synopsis on the origin, the chemical compo-
sition, ard the properties of the cosmic radiation and the radio emission,
of the primery radiation, and on problems in radio astronomy. In an
introductory note, the avthor gives a short nistorical review and points

out some particulars of this radiation (as, for instance, its energy- the

highest energy recorded was 10198V) which make it especially suited to
physical examinations. Although in such ezaminations the secondary radia-
tion ie the chief phenomenon 4o work with. this paper is devoted to problems
of the primary radiation only. The investigation of the primary radiation
chiefly utilized sounding balloons, and lately also rockets, stratosphere
air planes, and satellites. The chemical compoaition was determined with
the help of photoemulsions and Cherenkov counters. The energy spectrum is

Gard 1/6L
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determined from the width dependence of the cosmic-particle flux (in a
range up to 15 Bev for protons and up to 7.5 Bev/nucleon for nuclei) or
from the particle number in emulsions e&s depending on energy (at higher

energies of up te 104 Bev)j high energy gtudies are almost exclusively
carried out via extensive gir showsrs. In many countrias, the primary
radiation is investigated as to composition, energy and spatiasl distribu-~
tion, but in splte of the quick progresas it is not yet possibls to draw
final conclusions. The most important and so far doubtless results are
given in the following. First, the chemical composition of the radiation
and of the interstellar gas is discussed, using thse conventional groups

L, M, H, and VH (1ight; medium, heavy, and very heavy). The most important
results are listed in Teble 1. After this, the emargy gpectrum and the
isotropy of the cosmic rays are discussed; the conclusions deduced from the
abgence of low-energy particles in the primary radiation are discussed and
the influence of the sunspot activity is pointed out. The energy spectrum
may be approximated by FA(> L) = KA/E,KM1 , when the particle flux is given

by FA(>L) (A - atomic weight of the particles, 2% - total energy). With
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K=5000 and p= 2.5 and ¢t »E, for the three energy classes the following is
sbtained: F(E»10°Bev) = 5.1076, F(E710%8ev) = 5:107, F(E >10'%8ev)

=5-.1O"12 particles/m2~steradian-sec. These considerations are followed by
radiocastronomic problems. The particular discussions -concern the nature of
the cosmic radio emission and of the cosmic rays (division into three
componentst Thermal radiation with continuous spectrum, thermal radiation
of neutral hydrogen withA221 cm, and non-thermal cosmic radio emission;
the first component is the bremsstrahlung of the electrons in interstellar
matter). The third component which incides upon the Earth from all places
in the Galaxy, from single nebulae, and from other galactic systems is
discussed in detail. Data and photographs of the best-known sources of
radio emission are given. The origin of the cosmic radiation is discussed
in the last section of the paper; the characteristic parameters of the
groups of nuclei are given in Tghle 2. Particular attention is paid to the
accelerating mechanism to which the cosmic particles are subjected.
Finally, the following aims are mentioned to be the most important ones in

future research works Flux measurements of e , e+, and y i determination of:
the chemical composition at high and at very high ('71016

ev) energiess
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1 1
more accurate energy measurements in the range of E »10 4 _ 10 5 ev and
measurement of the coefficient of anisotropy. There are 18 figures, 2

tables, and 10 Soviet-bloc references.

Card 4/6

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051673

NEEBTEAYN ]

On the threshold of the sixth year of space era. Nauka i zhizmn'
29 no,10:3-9 0 '€, (MIRA 15:12)

1. Chlen redaktsionnoy kollegii zhurnala "Nauka i zhizn'";
chlen-korrespondent AN SSSR.
(Space sciences)
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Radiation reaction in the case of media with negative
. Zhur. eksp., i teor, fiz. 43 no,5:1865-1871.
;bﬁgsgtion P (MIRA 15:12)

1, Radiofizicheskiy institut Gor'kovskogo gosudarstvennogo
universiteta.
(Masers)
(Quantum theory)
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AUTIIORS : Gersluvaan, B.N. and ginzburg, V.L.
TITLE: Some remarks on the propagation of electromagnetic

waves in an anisotropic dispersive medium

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, v.5, no. 1, 1962, 31 - 46

TEXT: This paper is concerned with the general theory of
propagation of waves in an arbitrary anisotropic medium which is
uniform in space and constant in time. Spatial dispersion is L//
taken into account. A simple method is used to derive various fé?
relations between expressions involving quadratic forms of the

wave amplitudes, i.e. expressions involving terms of the form

Eo'go’ Et'go and so on. Formulae are derived for the

derivatives of the components of the real part of the dielectric-
constant tensor with respect to the frequency. It is shown that
in the absence of spatial dispersion the group-velocity vector
always forms an acute angle with the wave vector, and the square
of the complex refractive index is always real.in the absence of
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Some remarks On e«.. E052/E314 AQ//
absorption. The paper is concluded with a discussion of cases ,6?
where the above results may not hold in the presence of spatial
dispersion. The paper is entirely theoretical. No numerical
computations are reported.
ASSOCIATION: Nauchno-issledovatolskiy radiofizicheskiy institut

pri Gor'kovskom universitete (Scientific

Res earch Radiophysics Institute of Gor'kiy

University)
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GINZBURG, V. L.
"Motion of Charged Particles in Magnetic Fiel
"Planetary Atmospheres”

Reports to be presented at the Varenna Suum
g and 15 June 1962

ds and Applications"

er School, Varenng, Italy,
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GINZBURG, V.L.

e

Study of the operation of a magnetic thermonuclear reactor, Trudy

Fiz.inst, 18255=104 '62, _ (MIRA 15112)
(Thermonuclear reactions)
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AUTHORS: Wnosova, L. V., Razorenov, L. A, and Fradkin, M. L.

TITLE: Some investigations of the cosmic ray nuclear component and of the radiation belts of
the earth on Soviet satellites and rockets. Review.

PERIODICAL: Geomagnetizm i aeronomiya, v. 2, no. 2, 1962, 193-232

TEXT: 1) Measurements on groups of nuclei with 222,225 22120 14,2215 2% 28 to 30,
and estimates of the relative intensity of the strecam of very heavy nuclei (Z > 30) indicate that the nuclear
component of cosmic rays drops very sharply in intensity from Z 2 28 to Z > 30. 2) The nuclear-compo-
nent intensity increases in correlation with the solar activity: at cnergies £ 109 ¢V, some sclective accelera-
tion mechanism on the sun accelerates preferably the heavier nuclei. 3) Measurements of the latitudinal
effect show that, at energies between ~ 1.8 and 7.5 BeV/nucleon, the energy spectra are identical for groups
of nuclei withZ = 2,Z 2 5, Z 2 12 to 14 (differences in spectral indices do not exceed 10t0 20%). 4) The
charge spectra of nuclei indicate that the ratio of the Li. Be, B nuclear group to the Z Z 6 groupis 53 & 15%.
5) The intensity maximum of the outer radiation belt shifted 104%km towards the surface of the carth during
the time interval between the launchings of orbital spaceships 1 and 11 (from January to September, 1959).
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6) At altitudes of 200 to 300 km in the 65N to 658 belt the radiation count is in excess of what could have V‘(

been expected from primary cosmic rays; on the equator, the global radiation intensity is 6 to 7 times as high
as the cosmic ray intensity. This phenomenon remains still unexplained 7) Two radiation-intensity ano-
malies were discovered, viz.,the South-Atlantic anomaly at an altitude of 340 km and the Southern anomaly
at 194 to 340 km above the Antarctic coast, both being closely associated with the geomagnetic anomalies.
In August and December 1960, the lower boundary of the South-Atlantic anomaly was mapped at an aiti-
tude of 265 to 306 km. There are 15 figures, 7 tables and 70 references.
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law of the congervation of éneér
. spatial dispersion. Izv. Vys.
162,

1. liauchno—iaaledovabel'akiy T
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m“raj(xlectibdymmics) (Field theory)

dynamics of media with
5 noe3:473-4T1
(MIRA 15:7)

frog in’ the electro
ucheb. zav; radiofize.

adiofizicheskly institut pri Gor'kovskom
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E052/E314
AUTHORS: gigghnng4”XJL. and Glukhovetskaya, N.P.
TITLE: Dependence of the intensity of spectral lines on
the effective ionization potential of an arc
PERTODICAL: Optika & spektroskopiya, V- 12, no. 3, 1962,
344 - 349
TEXT: The authors report an experimental study of the

dependence of the intensity of the spectral lines of various
clements on the amount of alkali metals introduced into an arc
discharge- The existence of this dependence was discovered in
1957 by S.A. Borovik and T.F. Borovik-Romanova (Ref. 1 - DAN

SSSR, 20, 535, 19%7) and D. WebD (Ref. 2 - Nature, 139, 248, /
1937) - The theoretical explanation was supplied bY

5.L. Mandel'shtam (Ref. 3 - DAN SSSR, 18, 559, 1958;

Ref. & - Zavodsk. laboratoriya, 6, 597, 1948; Ref. 5 -

Vvedeniye v spektral'nyy analiz ( Introduction

to Spectral. Analyses)) and others. llowever, it is stated that

a complete quantitative study of this phenomenon has not so far
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Dependence O0f oo EOSZ/EBIQ
been available. In the present work the alkali elcments were
introduced into a carbon dust in small amounts

-4

9
(10 - 1077%) and the mixture was inserted into a recess in
the lower electrode. The allkali elements were usually in the
form of oxides or chlorides. In cach case the effective
jonization potential was computed using a formula reported /
by 0.P. Semenov (ILzv. AN S3SR, ser. fiz., 9, 715, 1945 - /
Ref. 9) and A.K. RusanoVv (Spectral analysis of ores and s

minerals - Gosgeolizdat, 1946 - Ref. 10). Plots are reproduced
giving the intensity of various lines as a function of the
effective ionization potential of a carbon arc. It is found
that both for spectral lines of neutral and singly—ionized atoms
the intensity plotted as a function of temperature exnibits a
well-defined maximum which occurs at a temperature lower than
that of the carbon arc, whose ionization potential is of the
order of.11.3 eV. The position of the maxima and the general
form of the curves are Vvery similar to the curves computed
theoretically by Mandel'shtam (Ref. 3). It is concluded that
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the point of view adopted by Semenov (Ref. 8 - Izv. vyssh..uchebn.
zaved. VO, fizika, no. 2, 103, 1959) is erroneous. The

present experimental results also show that lines with close
excitation potentials belonging to elements with different
ionization potentials have different intensity-versus-temperature
curves, i.e. they are not homologous. For example, Pb and Zn lines
(2833 and 3075 A) are found to exhibit this behaviour. It is
pointed out that two lines are homologous if both the excitation

and ionization potentials are the same. Acknowledgments are b/
expressed to V.G. Koritskiy, S.M. Rayskiy and V.A. Fabrikant
for advice and interest. Acknowledgments are also expressed to ///

N.N. Danilovaand L.A. Lerner, who took part in the experiments.
There are 6 figures and 1 table.

SUBMITTED: February 27, 1961
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no affiliation given
crakow, Posteny FAzxkd, Vol XIII, No 5, 1962, vp 507-18.

smos"c
"cosmic Radiatlon approximating the Earth and in the Co
Translated by:

/ M10p,) WASSALSKI, no title or affiliation glven
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AUTHORS @ Ginzburg, Veleo and Glukhovetskaya, N.P.
TITLE: “Notes on the article by 0.P. Semenova and

M.A. Levchenko. ("Dependence of the etfective
ionisation potential on the concentration of easily
jonised impurities in the arc discharge")

PERIODICAL: Optika i spektroskopiya, v.13, no.6, 1962, 881-882

TEXT: in previous work on the intensity.of the spectral lines
of many elements present in arcs of elements with low vj;, the
" calculation of vy ¢ of the arc plasma is made on the assumption

1

that the degree of ionisation of easily ionised elements is far
from 1. Observations show that this is more correct than the

- proposals of 0.P. Semenova and M.A. Levchenko (Opt. i spektr.,
v.13, 1962, 610). Comparison of the spectrum of a high purity
carbon arc with that from an arc containing 0.003-0.005% metal
impurity shows that in the former the spark lines C 1I 2837.602
and ¢ II 2836.71 are clearly seen while in the latter these lines
~are absent., This shows that the arc temperature is lowered by the
presence of the impurities., The substitution of Na, Ca or Li
card 1/2
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results in equal changes in intensity of the spectral lines of the
elements if the quantities of these elements correspond with their

Notes on the article by ...

vi and atomic weights. This dependence of the intensity of

spectral lines on the content of Na (Ca etc) shows that there is ;,
no threshold and is in agreement with the theoretical work of /
S.L. Mandel'shtam (DAN SSSR, v.18, 1938, 559). quantitative v

calculations on arc processes are only approximate and the arc
temperatures are taken to be average values, Our estimate of the
range of values for vy ofr at 7 - 9 eV for the majority ot spectml
lines of the elements is confirmed not only by the theoretical work
of Mandel'3htam but also by direct observation. For example in the
determination of impurities in selenium Vi eff is practically
equal to vj; selenium, i.e. 9.75 eV. When Na is added to the upper
electrode there is an increase in intensity of spectral lines ot a
series of elements, The intensity passes through a maximum and
decreases again at large concentrations of Na. This increase in
sensitivity enables many impurities in selenium to be determined.
Similar results are reported by other authors.

SUBMITTED: July 3, 1962

Card 2/2 [}bstractor's note: Abridged translation|
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AUTIHORS: Ginzburg, V. L., Kurnosova, L. V., Logachev, V. I.,

Razorenov, L. A., and Fradkin, . I.

TITLE: Temporary increases in the intensity of the nuclear cosmic-
Tay component induced by solar activity and investigation of
the radiation intensity at altitudes from 200 to 300 km

PERIODICAL: Akademiya nauk SSSRH. Izvestiya. Seriya fizicheskaya, v. 26, p/*:)
no. 6, 1962, 782-798

TeXT: During the flight of the second Soviet space rocket more than

100 nuclei of 2 >15, more than 3000 of Z2>5 and more than 30,000 of

Z>2 vere measured by means of two Cherenkov counters working independently,
On the second and third Soviet space ships a current of charged particles
was measured by a telescope consisting of gas-discharge counters at
altitudes between 187 and 339 km, in latitudes ranging from -65° to +659,.
Variation in number of heavy nuclei with 2 >15 was considerable but that
of a-particles was smaller. At altitudes from 187 to 339 km the counting
rate of the telescope was several times greater than otherwise by reason
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of the solar activity. On the equator, at an altitude from 306 to
339 km, the global intensity is 1.36 and in higher latitudes 3.3 particles.

-2 -
cm sec 1. The charged-particle flux intensity of the anomalies in the

southern part of the Atlantic Ocean exceeds that in the corresponding
geomagnetic latitudes by two orders of magnitude. 1In 330 km an area of
smaller intensity separates the South Atlantic Anomaly (a "sleeve" of the
inner radiation belt) from the Southern Anomaly connected with the outer
radiation belt, The particles recorded in the equatorial area are protons
of at least 60 Hev or electrons of at least 8 Mev. There are obviously
very many particles of smaller energy in the anomalies. The line of the

higher latitudes, owing to solar activity, the intensity of particle
currents is subject to considerable temporal variations., The actual
mechanism of acceleration and ejection of heavy particles on the sun is not
known hitherto. There are 12 figures and 2 tables.

ASSOCIATION: Fizicheskiy institut im. P, y,. Lebedeva Akademii nauk SSSR

(Physics Institute imeni P. N. Lebedev of the Academy of

Sciences USSR
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ATHORS Ginvuburg, V. Li, Fayn, V. M.
PITLE . Magnetic properties of paramagnetic "fluids" of the type of

molecular chaing

PERIODICAL: Zhurnal ckaperimental'noy i teoreticheskoy fiziki, v. 42,
no. 1, 1962, 183 - 190

TEXT: Continuing their own studies (hAN S5S5R, 131, 785, 1960; ZhETF, 39,
1523, 1960) the authors investigate the dependence of magnetic
susceptibility o on the length of a certain type of polymer chains. It

is shown that a chain of spins may be regarded as forming a paramagnetic
fluid with an abnormally low or zero Curie temperature. A polymer is
congidered which consgsistas of N monomeric links, each link having an even
number of outer electrons with a singlet ground state (energy E1). In the

X

simplest case the first excited stale ig a triplet with 23’ E3—EN,JO, J

o]

being the exchange interaction energy of the monomer. For Joz—kT, the

monomer will be diamagnetic. If the system is in the antiferromagnetic
Card 1/4
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state, and if the chain is not too 1ona,'x,~(u2/kT)exp(-EJ/kTN),f 1.
It is further assumed that AEminNJ/N’ A Emin being the distance between

the pground state and the !oweal excited state of the system., For a chnin

of 4, 6, 8, or 10 ypins A'rl:min = conaleJ/N Car J. 0 and for apina 0 or 1.

X

If the exchange Hamiltonian rczldnlcx =20 ) :'?1'5
1=1
the mean magnetic moment in a field Hifz is given by

) uSsoxp (— (E (n, S2) —nS.H)JKT)

+

.
H

N

-
1+1 47 N

eh
/”,: a. S,.‘ - . R= el (ﬁ)
D) exp (— (€ (n, 82) — pS.H)IKT},
n,S,
and for H-0,
dM 1 ) ”-m""-"‘ Tt s e e e ee e .
L= = %‘;Sigs‘, / S}Jgs,» gs,= gexp (—E(n, S)ILT).  (7)
z L4
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8, = 8;,5 8y is the spin operator in terms of f{. XJ(T)/X_O = QJX(T)/;A?'H
wag calculated numerically and the curves were drawn for several }, a = O
and o = 1 (Ising model). I% can be seen that fgr N«.J/kT, X 1is very small
and increases exponentially with N, reaching~ p*N/J when N~ J/kT. The
calculations were carried out at the NIRFI GGU under the supervision of
G. M. Zhislin. For N~ and a = 1, v, (T,H=0)=(u2N/4kT)exp(-J/kT). 1In
this case x,vpzN/J only at~ kT. In the following the relations between
the properties of simple spin chains and the behavior of real molecular
chains are discusged and some approximate results for large N (infinite
chains) are given. For agfi,

% (0) = (UIN/18)) (1 — -0, x(T>J/k)=p’~W/‘¥ez.~ -__-'_,; (1 1) %

for (1-a)« 1,

[}

2 (0) =p3 (1 —aP NIAJ, % (TS JIk) = pNI4kT. (12)
It is shown that for a chaintype paramagnetic fluid with antiferromagnetic
interaction x. £ 0 at T = 0; with ferromagnetic interaction and « = 1,

J<0;%(0) =0, G. A, Semenov is thanked for help. There are 5 figures
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and 13 references: 6 Soviet and 7 non-Soviet. The four most rccent

references to English-language publications read as follows: T. V. J(
Ruijgrok. S. Rodriguez. Phys. Rev. 119, 596, 1960; C. Domb. Adv. Phys. 9,

149, 1960; D. Paul Phys. Rev. 118, 92, 1960; 120, 463, 1960; L. F. Mattheiss.
Phys. Rev. 123, 1209, 1961.

AS30CIATION: Fizicheskiy inetitut im. P. M. Lebedeva Akademii nauk SSSR
(Physics Institute imeni P. N. Lebedev of the Academy of
Sciences USSR). Radiofizicheskiy institut Gor'kovskogo
gosudarstvennogo universiteta (Institute of Radiophysics of
Gor'kiy State University)

SUBLITTED : July 4, 1961
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AUTHOR:: Ginzburg, V. L.
Rl 1 ML LR
TITLE: Magnetic flux quantization for a superconducting cylinder

PERIODICAL: Zhurnal eksperimental'noy i teoreticheakoy fiziki, v. 42,
no. 1, 1962, 299 - 502.\_

TEXT: A superconducting cylinder of arbitrary thickness, placed in a
magnetic field is considered and field, current, magnetic flux and
external field with equilibrium flux through the cylinder are determined,
using the electrodynamic equations, obtained by the author together with
L. D. Landau (ZhETF, 20, 1064, 1950). From the free-energy density in
the superconductor

2 Hz" 20’ .- 3 N
Fur=Fut i = g (| W= 21, 4 32 | V¥4 £ AY, M (1),
and Wo and X satisfying
L] | :]
(VHIEA) Vo= 501 =¥, )Y, (2)
0

4n A . .
Cara 1/4 TotrotA=125 ; Z,i(w,,v'vo_qfovwoﬂwor,\}(3),
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1, so that
are now applied to cases where £ >7r /6 77 ,
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the magnetic flux is obtained: L )
hen 4n0;
=" — gadlds, =0 11 £2.. (4).

div A) = 0. l‘l’ Il = constj HKH - critical fleld for massive metal, &

depth of penetratlon for a weak field; «= |2 e*HKMé /&c. These re-

lations are used to determine potential, field and flux for a circular
cylinder (r1, r,? r1) in an axial external field H,. The inner field

Hy = H(r & r1). In the axisymmetric case V(
(3p = 3, = 03 §, = 3(x), ¥y = Iy (x) | exp(- ing))

A= b A A= 8,003 + KR
H = al, (&) — bK, &) @ = [ (& &) (HeKo (&) — Hy Ko (Bl (5),

b = f (1, §9) [Ha[ (1) — Hll (E!)] fEn &) = ”o (a) Ko (8:) —

— Iy (82) Ko Ba)), 7= 8E,
card 2/4
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& ) A(§ ) - H 8 §1 and the magnetic flux through & contour of
)
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=VYnidketn Ia= YV W2nE et

d=§1—‘§l) .
A 2VEks Ha 2 cthd -l. . 6).
-l ] (6)

H,VE.ch(e—m—HlVEIch(e-—a) i ?

o @) ="+ VE

IRy

_ ( hcn( - 2—6‘0) or, with exponential \X
For a thick cylinder (a>>1), ¢ £ 4 >

linder (a4 1) and {4 20,
accuracy ¢(§) = hen/2e. For a thin cy
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2¢2 -
H1~>H2, 4({1) - n6o§1 H2 + In the case 4 = Ar/60<< 1, {1d'-::rAr/6§>>1,

2
- hen (, , 631,-1
for W, = o,lwol =1, §, = o /4shr, - Dot (14 38) where S is the

area and 1 the perimeter of the oylinder cross seotion. It is further
shown that a state with a given n70 is attained when the flux of the ex-

ternal field through the opening is given by :PZ = nr?H2 o %g n - %-.
This result is in agreement with experiments. There are 13 references: . ZA(

8 Soviet and 7 non-Soviet. The four most recent references to English-
language publications read as follows: J. Bardeen. Phys. Rev. Lett., I
162, 1961; L. Cusager. Phys. Rev. Lett., 7, 50, 1961; R. Doll,

M. Nibauer. Phys. Rev. Lett., 7, 51, 1961; N. Byers, C. N. Yang. Phys. i
Lett., 7, 46, 1961.

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR
(Phyaica Institute imeni P. N. Lebedev of the Academy of
Sciences, USSR)

SUBLITTED: September 12, 1961
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(Cosmic rays)
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AUTHORS:: Agranovich, V. M., and Ginzburg, V. L.
TITLE: Crystal optics with reference to spatial dispersion and

exciton theory. I
PERIODICAL: Ugpekhi fizicheskikh nauk, V. 76, no. 4, 1962, 643 - 682

TEXT: This paper is the first part (Introduction, § 1, § 2, and first part /
of references) of a longer work. The present state of crystal optics in ¢
the light of recent years' literature is reviewed. The following topics Y
are discussed: 3§ 1. The tensor of the complex dielectric constant

hij(w;g) and normal waves in a medium; properties of 6ij(w,¥), normal

electromagnetic waves in matter, transverse and longitudinal waves, ghost
longitudinal waves and “"polarization waveg"; energy and other relations
for waves propagated in an anisotropic medium. § 2. 6ij(u,k) in crystals;

introduction of 613; weak spatial dispersion (a/A«1). There are 2 figures

and 3 tables.
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AUTUHOR: Ginzburg, V. L.

- ' 1o

TINLE: Light scattering near phase transition points in solids

PEATIGVICAL: Uspekhi fizicheskikh nauk, v. 77, Bo. 4, 1962, 621 - 638 .
miif:  Phe substance of a lecture in memory of G. 5. ‘Landsterg is here
reproduced, as delivered on February 12, 1962 during a session of the

Uchenyy sovet FIAN SSSR (Scientific Council of the FIAN SSSR). Landsberg, ¥~
partly together with L. I. Mandel'shtam, published fundamental works in the
field of molecular light scattering in solids. The discovery of Raman
scattering in quartz (1928) is assigned to them. They also pointed out =
(1929) that the intensity and shapg of Raman scattering lines in quartz

change at thew-[3 -transition (846°K). Up to now, the related problems

have not been completely solved. The present author surveys these effects

and their theory. He describee the geometric change occurring in the
structure of quartz ¢/a = £(T) and the change in the dielectric constant |

€ = &fT) near © for I. and II.-type transitions, and hg presents a theory

to account for them. This assumes there is no aingulafity in the thermo-:
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dynamic potential near the transition so that ¢ (p, T, /Z) can be developed

in even powers of 7, the latter being equal to c/a-1 or to the amount of ;
spontaneous polarization or to another quantity differentiating the two /
phases. Light scattering-is attendant upon_fluctuations AE of gho di-~ /
electric constants, AE being equal to a Arzz and dp? 'A("Z?- - } near the \//
shase transition points. Formulas are given also ,zor the inten8ity of -
scattered light 1(T), for the jump in specific heat, for &(T), and for

a(T). These and others are discussed in relation to quartz. Following

them the effect of ovhase traunsition points on spectral characteristics is
discuseed, and among others a formula is given for the frequency dependence

of the spectral density J(Q), Q =a- & (scattered light frequency minus
inecident light frequency)s The importanoe of investigations into light,
scattering in ferroelectrics, and of experimental spectral examinations

for II-type phase transitions, is especially stressed, and regret expresced
that such experiments are "out of fashion":s There are 9 figures:
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AUTGORS: Agranovich, V. M., and Ginzburg, V. L.

myral Ty

ANRATCE rystal optics taling account of spatial dispersion and the
exciton theory. II

PERIODICAL: Uspekhi fizicheskikh nauk, v. 77, no. 4, 1962, 663 - 725

?EAT: The theory of crystal optics is comprehensively surveyed. Part I
(containing sections 1 and 2) appeared in UFN, v. 76, no. 4, 1962, 643 and
Part II has the following sections: 3. Crystal optics taking account of
spatial dispersion. a) A new wave near the absorption line in a gyrotrgioc
crystal. b) new waves in a non-gyrotropic crystalj ¢) optic anisotropy

of cubic crystals; gquadrupole absorption lines; d) effects of mechanical-
rensions and of external electric and magnetic fields; e) the boundary con-
dition problem; f) experimental investigations of the effects of spatial
dispersion in crystal optics. 4. quantum-mechanical calculation of the
tengsor € ij(c" , ¥). a) A quantum-mechanical expression for Eij(w , B);

u) mechanical excitons and the tensor 613(6J. ®) in molecular crystals and
Card 1/2
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in the case of the classical model of oscillators; ¢) mechanism and calcula-
tions of absorption. Concluding remarks,Part II of literature survey. Vel

Corrections to part I of the survey. There are 6 figures, 6 tables, and
91 references,
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_ Enmare

V. L. GINZBURG, L. V. KURNOSOVA, V. I. LOGACHEV, L. A. RAZORENOV, M. I. FRAIKTH
Primary cosmic radiation investigation.

report submitted for the 8th Intl. Conf. on Cosmic Rays (TUPAP), Jaipur India,
2-14 Dec 1963
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_GINZBURG, Vitgliy Lazarevich; SYROVATSKIY, Sergey Ivanovich;
TCL'SKIY, D.A., red. izd-va; KOSHINA, P.S., tekhn. red.

[Origin of cosmic rays] Proiskhozhdenie kosmicheskikh luchei.

Moskva, Izd-vo Akad. nauk SSSR, 1963. 384 p. (MIRA 16:6)
(Cosmic rays)
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